Use of fluorescence resonance energy transfer to study serpin-proteinase interactions.
One of the important questions in the serpin mechanism of inhibition of serine and cysteine proteinases of different specificities and structural classes is whether a common "crushing" mechanism of proteinase inactivation is used in all cases. This mechanism was seen in an X-ray structure of the complex between alpha(1)-proteinase inhibitor and trypsin and required the full insertion of the reactive center loop into beta-sheet A and translocation of the proteinase from one pole of the serpin to the other. However, it has yet to be shown to be general for serine proteinases of structural classes other than the trypsin-fold or for cysteine proteinases with the papain-fold or for the caspases. Fluorescence resonance energy transfer offers a potential means of obtaining an answer to this question for each of these classes, without the concern for the effect that increasing size has on the observed signal that applies to NMR spectroscopy. However, care must be taken to ensure that measurements made represent sufficient overdetermination that the answer obtained is unambiguous.